





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Kidney Function and Blood Pressure: A Bi-directional Mendelian Randomisation Study
  
      Zhi Yu, Josef Coresh, Guanghao Qi, Morgan Grams, Eric Boerwinkle, Harold Snieder,  View ORCID ProfileAlexander Teumer, Cristian Pattaro, Anna Köttgen, Nilanjan Chatterjee, Adrienne Tin

  
      doi: https://doi.org/10.1101/856674 

  
  
  

Zhi Yu 
1Department of Epidemiology, Johns Hopkins Bloomberg School of Public Health, Baltimore, Maryland
2Welch Center for Prevention, Epidemiology, and Clinical Research, Johns Hopkins University, Baltimore, Maryland

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Josef Coresh 
1Department of Epidemiology, Johns Hopkins Bloomberg School of Public Health, Baltimore, Maryland
2Welch Center for Prevention, Epidemiology, and Clinical Research, Johns Hopkins University, Baltimore, Maryland

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Guanghao Qi 
3Department of Biostatistics, Johns Hopkins Bloomberg School of Public Health, Baltimore, Maryland

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Morgan Grams 
2Welch Center for Prevention, Epidemiology, and Clinical Research, Johns Hopkins University, Baltimore, Maryland
4Department of Medicine, Johns Hopkins School of Medicine, Baltimore, Maryland

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Eric Boerwinkle 
5Human Genetics Center, University of Texas Health Science Center at Houston, Houston, Texas
6Human Genome Sequencing Center, Baylor College of Medicine, Houston, Texas

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Harold Snieder 
7Department of Epidemiology, University Medical Centre Groningen, Groningen, Netherlands

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Alexander Teumer 
8Institute for Community Medicine, University Medicine Greifswald, Greifswald, Germany
9DZHK (German Centre for Cardiovascular Research), Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Alexander Teumer


Cristian Pattaro 
10Eurac Research, Institute for Biomedicine (affiliated to the University of Lübeck), Bolzano, Italy

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Anna Köttgen 
1Department of Epidemiology, Johns Hopkins Bloomberg School of Public Health, Baltimore, Maryland
11Institute of Genetic Epidemiology, Department of Biometry, Epidemiology and Medical Bioinformatics, Faculty of Medicine and Medical Centre - University of Freiburg, Freiburg, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Nilanjan Chatterjee 
3Department of Biostatistics, Johns Hopkins Bloomberg School of Public Health, Baltimore, Maryland
4Department of Medicine, Johns Hopkins School of Medicine, Baltimore, Maryland

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Adrienne Tin 
1Department of Epidemiology, Johns Hopkins Bloomberg School of Public Health, Baltimore, Maryland
2Welch Center for Prevention, Epidemiology, and Clinical Research, Johns Hopkins University, Baltimore, Maryland

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
atin1@jhu.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	Data/Code
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Objective To evaluate the bi-directional causal relation between kidney function and blood pressure.

Design Mendelian randomisation study.

Setting We performed two-sample Mendelian randomisation analyses. Genetic instruments of kidney function traits were selected from summary statistics of genome-wide association studies (GWAS) of glomerular filtration rate estimated from serum creatinine (eGFRcr) and blood urea nitrogen (BUN) and were required to be associated with both eGFRcr and BUN to ensure that the instruments were more likely to represent the underlying kidney function. Genetic instruments of blood pressure were selected from summary statistics of GWAS of systolic and diastolic blood pressure. We investigated Mendelian randomisation hypothesis using several alternative approaches, including methods that are most robust to the presence of horizontal pleiotropy.

Participants The summary statistics of eGFRcr included 567,460 participants from 54 cohorts, and the summary statistics of BUN included 243,031 participants from 48 cohorts from the Chronic Kidney Disease Genetics (CKDGen) Consortium. The summary statistics of systolic and diastolic blood pressure included 757,601 participants from the UK Biobank and 78 cohorts from the International Consortium for Blood Pressure (ICBP).

Results Significant evidence supported the causal effects of higher kidney function on lower blood pressure with multiple methods. Based on the mode-based Mendelian randomisation analysis approach, known for its robustness to the presence of pleiotropic effect, the effect estimate for 1 SD higher in eGFRcr was −0.17 SD unit (95 % CI: −0.09 to −0.24) in systolic blood pressure (SBP) and −0.15 SD unit (95% CI: −0.07 to −0.22) in diastolic blood pressure (DBP). In contrast, the causal effects of blood pressure on kidney function were not statistically significant.

Conclusions Mendelian randomisation analyses support causal effects of higher kidney function on lower blood pressure. These results suggest preventing kidney function decline can reduce the public health burden of hypertension.


Footnotes
	
https://ckdgen.imbi.uni-freiburg.de/


	
http://www.nealelab.is/uk-biobank


	
http://eagle-i.itmat.upenn.edu/sweet/provider?uri=http://eagle-i.itmat.upenn.edu/i/00000155-dc32-22ed-627c-14a480000000
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